We are indebted to the Epping Forest branch of the National Childbirth Trust, the midwives and health visitors, and the staff of the special care baby unit and the microbiology department for their help and co-operation. We thank Dr J J7ournal, 1978, 2, 796-798 Summary and conclusions A collaborative study at 10 centres during the winters of 1973-4 and 1974-5 showed that respiratory syncytial virus (RSV) was the major cause of admission to hospital for respiratory disease in children under 5 years of age in industrial, urban, and rural communities. In all areas the distribution of clinical symptoms and their severity was similar, but the rate of admission in relation to population was over twice as high in industrial as in other areas. The maximum yearly admission rate occurred among infants aged 1 to 3 months: 24 5 per 1000 of that age group were admitted to hospital. Two methods of diagnosing RSV infection-virus isolation and immunofluorescence from postnasal aspirates-were compared, and the two methods were found to agree in 91% of cases.
the close contact between hospitals, donors, and voluntary organisation. Further supplies may be obtained at any time by telephone if needed urgently. This is an example of the large store of practical good will existing between some members of the local community and the health service which seems hardly to have been capitalised yet.
Introduction
Respiratory syncytial virus (RSV) has a worldwide distribution, and major outbreaks of infection regularly occur in the winter months in Britain' 2 with respiratory illness4 5 and is one of the main causes of acute respiratory failure in infancy. 6 In some patients the initial respiratory infection may lead to further respiratory problems during childhood.7 8 The prevalence of illness caused by RSV outside hospital is difficult to assess, and incidences of 1-6%5 and 2-9%9 of respiratory illnesses seen in general practice are probably underestimates, especially when one remembers the large proportion of children with antibody to the virus by the age of 2 years.1 0-12
The aims of our collaborative study were to show the importance of RSV in different areas of the country and compare the severity of disease in industrial, urban, and rural communities. Immunofluorescence and virus isolation were compared in the participating laboratories as methods for the routine diagnosis of RSV infections.
Methods
The study was performed during the winters of 1973-4 and 1974-5. Ten centres in Britain serving industrial, urban, and rural populations took part. The centres were Edinburgh (industrial-rural), Newcastle and west Cumbria (industrial-rural), Blackburn (urban-rural), Manchester (industrial), Chester (urban-rural), Leicester (urbanrural), Cambridge (urban-rural), Oxford (rural-urban), Bristol (industrial-rural), and Exeter (urban-rural). An industrial area was defined as one with a population of over 400 000, an urban areas as one with a population of 50 000 to 400 000, and a rural area as one with no towns of 50 000 people or more.
Not every centre was able to provide all the requested data in analysable form. Certain centres have therefore been omitted from some of the analyses.
CLINICAL CATEGORIES
Children under 5 years old with respiratory infections who were admitted to hospitals associated with the virus laboratories in each centre were studied. The clinical diagnosis recorded was the final one, the following categories being used, based on those of Court13:
Upper respiratory tract infection (URTI)-a spectrum of illnesses with a range of overlapping symptoms including colds, pharyngitis, tonsillitis, and otitis media;
Febrile convulsions-acute febrile illness with one or more convulsions associated with suspected infections. Children in this group often showed other symptoms as well. Convulsions were recorded as a separate category only in the second winter of the study;
Croup-obstructive laryngitis with stridor often associated with pharyngitis and tracheitis;
Epiglottitis-obstructive laryngitis with severe illness, stridor, and a swollen inflamed epiglottis;
Bronchitis-an illness of moderate severity with cough, oftcn a wheeze, and rhonchi predominating on auscultation.
Bronchiolitis-acute severe illness occurring mainly in children aged under 1 year, the child being pale, sometimes cyanosed, with rapid shallow respiration, distressing cough and overinflated chest, widespread crepitation, and chest radiographs showing increased translucency, peribronchial thickening, and occasional linear areas of collapse.
Pneumonia-acute severe illness at any age often with cyanosis and rapid respiration, rales heard over affected areas of lung, with chest radiographs showing the lobar or lobular shadows of consolidation and collapse.
LABORATORY METHODS Nasopharyngeal secretions were taken for virus culture and detection of antigen by immunofluorescence14 from as many children as possible. In some centres nose and throat swabs were also obtained for virus isolation.
Specimens for RSV isolation were obtained as soon as possible after admission and inoculated into HEp 2 or Bristol HeLa; rhesus monkey kidney; and human fibroblast cell cultures. Some laboratories also used other cell systems-for example, human amnion and bovine testis cell cultures. Specimens of nasopharyngeal aspirates for identifying RSV antigen were collected by nasal catheter, mixed with 2 ml buffered salt solution, and centrifuged at 1500 rpm. The deposited cells were washed once or twice to remove excess mucus and dropped on slides, dried, fixed in acetone, and examined by indirect immunofluorescence.14 The anti-RSV serum was prepared in a gnotobiotic calf and the conjugated anti-calf serum in a rabbit by Wellcome Reagents Limited. To ensure the complete specificity of the reagents for inumunofluorescence the reagents were rigorously tested before their use on a variety of negative tissue culture cells and against a variety of viruses. (table I) .
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Incidence according to density of population and age- Table II shows the population distribution and the incidence of both RSV and non-RSV infections among children admitted during the two periods of the study. The incidence of both RSV and non-RSV infection was higher in industrial than in urban and rural populations, the incidence of RSV infection being over twice as high in industrial areas. The incidence of RSV in 1974-5 was slightly higher than that in 1973-4. Incidence according to sex-For all children admitted to hospital with RSV infections the ratio of boys to girls was 1 4: 1 0; for those with RSV lower respiratory tract infection the ratio was 15: 10 and for non-RSV lower respiratory tract infections 1-7: 10, with little significant difference between centres.
Deaths-During 1974-5 there were four deaths associated with RSV; this gave a minimum mortality rate of 0-5%, (4 out of 760 cases)
for that winter.
Sibling relationship-Children admitted to hospital with RSV infections had siblings more often than the expected distribution in the normal population.16 Only 280% of the children with RSV had no siblings compared with 38%o in the normal population.
RSV diagnosis according to month and centre-The number of cases of RSV infection diagnosed each month by each centre was studied in both years. In the first winter the disease apparently started and reached its peak earlier in southern and western areas than elsewhere, while in the second winter the start and peak followed no obvious territorial pattern (table D) .
Discussion
This survey confirmed the importance of RSV not only as a cause of respiratory disease in children but also as the major pathogen of acute lower respiratory tract infection of infancy. The pattern of RSV disease varied little in 10 centres over two years and the proportion of RSV infection in each clinical category remained constant everywhere.
Most severe RSV-positive, lower respiratory tract infections occurred under the age of 6 months. Bronchiolitis was clinically diagnosed in the same proportion of children admitted for respiratory infections in all centres and was the clinical category most often associated with RSV (50Go). This survey was carried out during RSV epidemics, when RSV was responsible for 70%, of the cases of bronchiolitis, almost half the cases of lower respiratory tract illness, and a third of all respiratory admissions among children aged under 5. The incidence of hospital admission with RSV varied in the three types of community studied: industrial areas consistently had the highest incidence and rural areas the lowest. Although admission numbers from these different populations varied, the age group and clinical category distribution remained similar, with a yearly rate of admission for RSV in industrial areas of 4 4 per 1000 for those under 5 years. The highest rate was 24-5 per 1000 for babies aged 1 to 3 months in industrial areas. This age group was also the most vulnerable in urban and rural areas.
In urban and rural communities children's chances of being admitted to hospital with disease due to RSV were two to three times lower than in industrial areas. In Newcastle children from socioeconomic group 1 were 10 times less often admitted to hospital with RSV than those from groups 2 to 6; this might indicate either that RSV is less common or less severe in this class or that these children are, because of their social status, less likely to be admitted to hospital. Breast-feeding, with its postulated effect on respiratory virus infections," and a decreased incidence of prematurity18 may have played a part in this class difference, and this possibility needs further study.
No regular pattern of geographical spread of RSV was found. The male predominance in RSV disease was similar to that recorded but there was no indication that the disease was significantly more severe in boys than in girls. Children with siblings were more likely to be admitted to hospital with RSV infection than those without.
Five of the six second RSV infections reported in the study were less severe than the first attack. This does not support the theory that hypersensitivity plays a major part in the pathogenesis of RSV bronchiolitis. 19 The 051"1 mortality rate for RSV infections in this study applies to cases diagnosed before death and is probably an underestimate of the contribution of RSV to the mortality of early childhood.'0 21 Some infants die within a few hours of admission to hospital of severe lower respiratory tract infection before virological studies can be undertaken.
The study provided an opportunity of assessing the value of using immunofluorescence to diagnose RSV infection in routine virus laboratories of different sizes and of comparing its usefulness with virus isolation. The overall agreement between the two methods was 9100, with immunofluorescence being slightly more efficient at picking up late cases or detecting virus in specimens that took a long time to reach the virus laboratory. Satisfactory specimens for immunofluorescence are more likely to be obtained in RSV infection as the postnasal epithelium seems to be more easily shed than in some of the other viral infections. The rapid diagnosis of RSV was appreciated by the clinicians, who thought that this information, together with other clinical and laboratory findings, helped them in managing many of their cases and controlling cross-infection.
This survey depended on the large-scale application of consistent virological techniques to most acute respiratory illness in children admitted to hospital. When nearly all admissions are studied many epidemiological conclusions applicable to the community from which the patients come can be drawn. Our findings have confirmed the unique importance of RSV as a respiratory pathogen in childhood and infancy. This is reflected by the scale of hospital admissions in industrial, urban, and rural populations. This investigation has only defined the extent of the problem and is therefore only a first stage of investigation. Further studies are essential to explore the means by which this virus produces its effect, so that preventive measures, such as vaccines or other antiviral substances, may be developed.
